INTRODUCTION
In this paper, we propose a method to establish the almost sure convergence, in a sensé precised below, of a process (F n ) neN with state space (#", £$(#')) where £$(#") is a suitable a -field on the class #" of the intégral functionals G of the following form /(*, Vu(x))dx.
We dénote by A a bounded regular domain in R Given a probability space {S, "Ï5, P ) and a measurable map if the law of F pos ses ses some ergodic and periodic properties, the proces s (F B ) BeN Under standard hypothesis on the subspace V of W l ' p (A, R m ) and on the map 0 from W lïP (A, R m )intoR, the variational properties of epiconvergence lead to the almost sure convergence of inf {F n {a> )(u, A) + <P(u) ; u e V} towards min {F hom (w )(w, A) + 0{u)\ ue V}, In this way, we generalize the results obtained by G. Dal Maso & L. Modica [11] , [12] , K. Sab [14] in the stochastic convex case and A. Braides [7] and S. Muller [15] in the periodic non convex case. We give a new proof, establishing the lower bound and the upper bound in the epiconvergence process, by means of an ergodic theorem which seems to be firstly used in the calculus of variation by G. Dal Maso & L. Modica [12] in connection with compactness method. By showing that the infima with respect to n in the above expression of / hom is actually a limit -which follows from the Ackoglu & Krengel ergodic theorem -we slighty improve the result of S. Muller in the determinist case.
This nonconvex approach finds its motivation in non linear elasticity where ƒ (o> ) is the stored energy density of a composite material with random inclusions. With additional assumptions upon the probability space (X, 75, P ) in view to overcome the lack of coerciveness, the homogenization of functionals related to an elastic material with holes and fissures distributed at random could be treated with the same technique. Nevertheless, let us point out that our method requires an equiboundedness property on ƒ O ) and thus, the class !F is not a correct model to describe functionals energy in non linear elasticity (see also S. Muller [15] ). Homogenization of functionals, even polyconvex, taking their values in R U {+ oo}, seems to be an open problem.
In the convex case, we study the asymptotic behaviour of random PrimalDual optimization problems associated with (F n ) neN . More precisely, in view to obtain the structural équation a e 3/ hom (e(w)), where
, which links the weaks limits a and u of the solutions of primai and dual problems associated with F n (a)\ we consider again an almost sure epiconvergence process but now upon the séquence of classical perturbation of F n {a> ), which pro vides the almost sure weak convergence of corresponding saddle points séquence towards saddle point of the homogenized Lagrangian problem. Let us clarify the plan of this paper. In the next part, we give the définition and main properties about epiconvergence. In theorem 2.3, we recall the useful almost sure convergence resuit of M. Ackoglu & U. Krengel [1] about superadditive set function processes. Part 3 is devoted to the définition and properties of the homogenized density / hom . In part 4, we prove the almost sure epiconvergence of the séquence (F n ) n e N by means of two lemmas : the upper bound in lemma 4.2, the lower bound in lemma 4.4. In corollary 4.5, we establish the almost sure convergence of optimization problems associated with (F n ) n£ N . Part 5 is devoted to the description of some examples of non homegenous random functions ƒ (co ) which are a model of stored energy density for material with random inclusions and for which our results can be applied. Finally, in part 6, in a convex situation, we study the asymptotic behaviour of random dual optimization problems.
NOTATIONS AND PRELIMINARY RESULTS
For m, d in N*, M mxd dénotes the space ofmxd matrices a = (aij)ij, i = 1, ..., m ; j = 1, . where C is a constant depending only on p. On the other hand, by (2.1)
Fr om (2.4) and af ter making 17 tends to 0, it folio w s
Where L' dépends only on p, a and /?, which ends the proof.
• The following notion of convergence has been studied in a more gênerai setting, and, for overview, we refer to H. Attouch [2] 
Then any r-cluster point u of {u n , n e N} is a minimizer of (G + <f>) and
For a proof, see for instance, H. Attouch [2] . It is a classical result that every T epilimit is r-lower semicontinuous (see also H. Attouch [2] ) so that, if G n possesses an epilimit G which is an intégral functionals whose integrand g satisfies the growth condition (2.1), g is necessary quasiconvex (see for instance J. M. Bail & F. Murât [5] and C. B. Morrey Jr. [14] ). Let us give now few définitions and results abour Ergodic Theory. Let (Z, 15, P ) be any probability space and (r z ) zeZ d a group of P-preserving transformations on (Z, 75), that is to say In addition, if every set E in 7? satisfying for every z e Z, r z (E) = E, has a probability 0 or 1, (T z ) zeZ d is said to be Ergodic. A sufficient condition to ensure Ergodicity of (T z ) zeZ d is the following mixing property : for every E and E in "6
lim P(r z EnF)=P(E)P(E).

|2| ^ + 00
We dénote by 3 the set of intervais 
where Conditions on ƒ under which the map F is measurable are well known and will be examined later in section 5.
We assume that (T z ) ze % d defined in (2.3) is a group of JJL preserving transformations on the probability space (#", ^(J^), JUL ) where /x is the probability image [12] , we shall summarize these properties upon F by saying that F is a random intégral functional, periodic in law and ergodic.
Finally, { s m n -• + oo } being a given séquence in R ** + which tends to 0, we define the process {F", n-> + oo} as follows
where
Note that the measurability of F e comes from proposition 3.1, In the next part, we shall study, in the sense precised in introduction, the asymptotic behaviour of {F m n -> 4-00 }. The main tooi, to define the limit denoted by F hom , is the superadditive ergodic theorem 2.4 applied to the map and subadditivity is obtained as 77 tends to 0. Covariance property has been already proved in proposition 2.1 (i).
• We are now in position to define an intégral functional F hom in $F which will be the expected limit. 
From (4.1), (4.2) and (4.3), after letting 17 tends to O, we get
which ends the proof of lemma (4.2).
• Before proving the lower bound in the définition of epiconvergence, we shall need the following estimation for any 17-approximate minimizer of Proof : In that follows, C will dénote different constants depending only on a, y8, and a. By the growth condition (2.1), omitting the variable co, we get = lim £ Jl Qi {F n {w), a) .
The suitable séquence {w"O ), n -> + 00} will be deduced from the approximate minimizers of M Qi {F n {co ), a 
-*• O n -» + 00
On the over hand
and thanks to the lemma 4.3
where C is a constant that dépends only on p, a, f3, a, and B is any bounded set containing A. From (4.6), (4.7) and using a diagonalization argument (see H. Attouch [2] , cororollary 1.16), there exists a map n •-» 77 (n) such that r){n) tends to O when n tends to + 00 and such that When w belongs to W lïP (A, R m ), we conclude, like in the last step in the proof of lemma 4.2, by a density and diagonalization argument (see also S. Muller [15] ), which ends the proof of lemma 4.4 and theorem 4.1.
•
We give now the following conséquence of theorem 4,1. [5] , C. B. Morrey Jr. [14] ).
For the last statement, using variational properties of epiconvergence For this, it suffices to modify, in a neighbourhood of 9/2, the séquence of functions u n (o>) obtained in lemma 4.4, in such a way to preserve above condition, with, in addition,
Modica [10] , [11] ). •
SOME EXAMPLES OF RANDOM INTEGRAL FUNCTIONALS
We would like to give in this section, some examples of non homogeneous random functions f(co) which will be a model of stored energy density for material with inclusions distributed at random and for which, the corresponding intégral functional is a random intégral functional, periodic in law and ergodic.
Let us dénote by si the set of functions g defined in part 2, equipped with the trace cr-field <r(jtf) of the product cr-field of R 
Consider a map ƒ from
) measurable and such that, for every <o in X 9 f O, ., . ) belongs to sé'. It is clear that the maps r 2 f from X into sé are (TS, a (si) 
then F is ergodic.
Example 1 : Let D = {g i ; / 6 /} be a given finite set of homogeneous stored energy density g t from M m x d into R which satisfies the conditions (2.1) and (2.2) of part 2. Define the set X by X ••= {co = (<y z ) zeZ <*; co z eD} equipped with the cr-fieid generated by the cylinders E zi --= {co ; co z = g t ) , i e /, z e Z d 7 and let P be the probability product, construct from the probability présence of g, in D. We define a non homogeneous random stored energy density ƒ by :
f is then a model for a stored energy density of a composite material in R d with a random présence of inclusions in a rescaled periodic structure. It is straightforward to check that ƒ satisfies the hypothesis of proposition 5.1 and so defines a random intégral functional F, periodic in law and ergodic.
Example 2 : Let g, h be two homogeneous stored energy density which satisfy the conditions (2.1) and (2.2). On the other hand, consider a ponctuai Poisson process co !-• Jf (co, . ) from a probability space (X, 15, P ) into N^( R } which satisfies (see for instance N. Bouleau [6] ) : ƒ is then a model for a stored energy density of a composite material iiî R^, (ö(y, O) yejD(£ü) being the rescaled random inclusions with a probability expectation M meas (A) in every bounded Borel set A. One can see that ƒ satisfies the hypothesis of proposition 5.1 and so defines a random intégral functional F, periodic in law and ergodic.
STOCHASTIC HOMOGENIZATION AND DUALITY IN THE CONVEX CASE
In this section, we study the asymptotic behaviour of the classical perturbed optimization problem when ƒ {<a, x 9 . ) is convex, leading to the limit of its dual formulation. We get in this way, the structural équation a e 9/ hom (e(w)) where e(u) := , which links the weak limits u and er of the solutions of Primai and Dual problems corresponding to F n (o)). We adopt again an epiconvergence process on the séquence of the perturbed functionals, which provides the almost sure weak convergence of the saddle points séquence towards the saddle point of the Lagrangian of the homogenized problem. The situation and notations are those of section 2 but hère d -m and more specifically, we study the asymptotic behaviour of the dual formulation of the problem We are now in position to prove the main resuit of this section. Let 2' the subset of probability one defined in section 3. We have 
